The purpose of this research was to investigate the relationships between physical activity, health-related quality of life (HRQL), and psychosocial functioning (mood states, physical self-efficacy, social support) in adults with cerebral palsy (N = 51). The data was heavily skewed, with many participants reporting that they performed minimal physical activity and experienced low levels of physical function, minimal role limitations, high social functioning, low levels of negative mood states, and high social support. With the exception of the correlations between physical activity and physical functioning (ρ = .45), role limitations-physical (ρ = .32), vigor-activity mood state (ρ = .36), and social support from friends (ρ = -.43), there were typically weak associations between physical activity and the subscales of the HRQL and psychosocial functioning measures. These low associations might be the result of the participants' psychological adaptations to cerebral palsy during their lives.
adults with cerebral palsy are not engaging in sufficient physical activity to meet the recommendations for the general population. This limited involvement in physical activity might begin in childhood and adolescence, when young people with cerebral palsy typically do less physical activity than young people who are able-bodied and those with other disabilities (eg, physical disabilities, chronic medical conditions, visual impairments, hearing impairments). 5, 11 Studies have shown that adults with cerebral palsy typically experience a variety of physical health issues (eg, feeding, epilepsy, bladder, bowel, speech, and visual impairments) 12 and functional decline that is faster than for people from the general population as they grow older. 12, 13 People with this condition might also commonly experience negative mood states, 14 low self-esteem, 15 and low social support. 16 There have been few studies on psychosocial aspects of cerebral palsy, however, and some of this research has been equivocal. For example, cerebral palsy might influence certain domains of self-esteem (eg, physical) more so than global self-esteem. In future investigations of the health and psychosocial functioning of adults with cerebral palsy, the findings of previous studies offer strong rationale for the inclusion of physical health, functional health, mood, self-efficacy (physical self-efficacy, in particular), and social support as potential variables of interest.
Physical activity has the potential to have a positive influence on these HRQL and psychosocial functioning variables. The studies and meta-analyses that have examined the relationships between physical activity and HRQL or aspects of psychosocial functioning in the general population have found physical activity to be associated with a reduction in anxiety, 17 depression (or, more accurately, depressed mood), 18 and other negative mood states 19 and an increase in HRQL, 20 positive mood states, 19 self-concept, 21 and cognitive functioning. 22 In these studies and meta-analyses, physical activity was consistently associated with improvements in HRQL and psychosocial functioning. The overall effect sizes ranged in magnitude from small to extremely large.
Positive relationships between physical activity and both HRQL and psychosocial functioning have also been found in a limited number of studies involving people with cerebral palsy. 23, 24 Several studies have shown that people with cerebral palsy can improve their physical functioning (a component of HRQL) 25, 26 and enhance their perceptions of their physical appearance through performing physical activity. 24 Physical activity research is warranted into other aspects of HRQL and psychosocial functioning with this population, such as pain, general health, mood, physical self-efficacy, and social support.
In the current study, we focused on quantifying the amounts of physical activity in which adults with cerebral palsy engaged and establishing the associations between this physical activity involvement and HRQL and psychosocial functioning (in particular, mood, physical self-efficacy, and social support).
Method Participants
The participants were a convenience sample of 51 (32 men, 19 women) adults with cerebral palsy, ranging in age from 19 to 66 (mean = 38.20, SD = 11.69). The distribution of the severity of cerebral palsy by type of motor disorder, topography, and motor function is shown in Table 1 . Because the measures used in the current study were not designed for people with mental retardation, which meant that people with this comorbidity were not recruited, the participants were not representative of the population of people with cerebral palsy in terms of cognitive ability.
Measures
Background Information. Participants were asked to record their age and gender and to classify the type of disability they had by the parts of their bodies that were affected by the condition (ie, quadriplegia, triplegia, diplegia, hemiplegia, or monoplegia), by the type of movement disorders they had (ie, spastic, dyskinetic, ataxic, and/or rigid cerebral palsy), and by their gross motor function. An adaptation of the Gross Motor Function Classification System (GMFCS) 27 was used to obtain a broad indication of the gross motor function of participants. They were asked to classify the severity of their cerebral palsy according to the descriptions of the 5 levels of function in the GMFCS. To improve participant comprehension, the terms gross motor skills, an assistive mobility device, and assistive technology 28 was used to measure the type and amount of physical activity in which the participants engaged. The instrument has 4 subscales: exercise, household activity, leisure-time physical activity (LTPA), and time indoors. Rimmer et al reported that the reliability of the PADS was sound, with the internal consistencies ranging from .67 (exercise) to .77 (time indoors) and the 1-week, test-retest reliability ranging from .78 (time indoors) to .95 (LTPA). The PADS also has adequate concurrent and predictive validity. 28 We slightly modified the PADS for the current study, because the original instrument was designed for use during semistructured interviews. Minor changes to the wording of some questions were made, and examples of each type of physical activity were provided so that the PADS could be self-administered. An example question, from the exercise section, is, "Do you currently exercise?" If participants answered "yes," they were directed to record the activities they performed and how much time (minutes per day and days per week) they spent on each activity. To assist comprehension, the following text was added: "Some examples would be running for 30 minutes a day on 3 days of the week and swimming for 45 minutes on 1 day of the week." From the data obtained through the PADS, the frequency of involvement with each type of activity and the daily mean average amount of time spent performing each of the 4 categories of activity (exercise, household activity, LTPA, time indoors) can be calculated.
HRQL. The RAND 36-Item Health Survey 1.0 29 was used to measure HRQL. The 8 subscales included in the measure are physical functioning, role limitations caused by physical health problems, role limitations caused by personal or emotional problems, energy or fatigue, emotional well-being, social functioning, bodily pain, and general health perceptions. An additional item measured perceived change in health. The internal consistencies of the subscales are adequate, with alpha values ranging from .78 (bodily pain and general health perceptions) to .93 (physical functioning). A minor change was made to the instructions for items 3 to 12 ("The following items are about activities you might do during a typical day. Does your health, including your cerebral palsy, currently limit you in these activities? If so, how much?") in that the words including your cerebral palsy were added, because people with congenital disabilities might perceive their disabilities to be separate from their health. The item, "Did you feel full of pep?" was changed to, "Did you feel full of energy?" to suit the Australian sample. The response choices were either dichotomous (yes or no) or on Likert scales ranging from 1 to 3 to 1 to 7, depending on the subscale. The method of scoring this measure can be found in the original paper on the RAND survey.
29
Mood States. The Profile of Mood States-Short Form (POMS-SF) 30 was used to measure mood states. The instrument consists of 37 adjectives designed to assess 6 transient, distinct moods or affective states: tension-anxiety, depression-dejection, anger-hostility, vigor-activity, fatigue-inertia, and confusion-bewilderment. Consistent with previous research, 20 2 adjectives were adjusted to suit the Australian sample (ie, bushed was changed to tired, and full of pep was changed to full of energy). Responses were made on a 5-point Likert scale to indicate the participants' levels of agreement with each item ranging from 0 (not at all) to 4 (extremely). This instrument is scored by calculating the mean average for the items on each of the 6 subscales. The POMS-SF has good face validity and internal consistency, with the alpha values ranging from .80 to .91.
30
Physical Self-Efficacy. The Physical Self-Efficacy Scale 31 was used to measure physical self-efficacy. The 22 items represent 2 subscales: perceived physical ability (PPA, 10 items) and physical self-presentation confidence (PSPC, 12 items). Participants respond to the items on a 6-point Likert scale, ranging from 1 (strongly disagree) to 6 (strongly agree). The scores for PPA and PSPC are calculated by summing each participant's responses to the items of the respective subscales. The Physical Self-Efficacy Scale has adequate internal consistency values for the PPA (.84) and PSPC (.74) subscales and for the physical self-efficacy scale (.81), and there is also support for the scale's construct validity, convergent validity, discriminant validity, and predictive validity.
31
Social Support. The Multidimensional Scale of Perceived Social Support (MSPSS) 32 was used to measure social support. The 12-item instrument has 3 subscales that measure potential sources of support: family, friends, and significant others. Participants respond to each item on a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree), with higher scores indicating greater perception of social support. This instrument is scored by calculating the mean average for the items on each of the 3 subscales. The MSPSS has adequate internal consistency scores, with alpha values of .87 (family), .85 (friends), and .91 (significant others). 32 Research supports the concurrent validity and construct validity of the MSPSS.
32, 33

Procedure
Following ethical approval, we recruited a convenience sample of adults with cerebral palsy. We approached major disability organizations and university disability officers and asked them to promote our research to clients of those organizations who were eligible to participate in the research. To promote the research to adults with cerebral palsy who might not have been known to these organizations, the Media and Marketing Branch of our university coordinated a media release. Participants received questionnaires either from a disability organization or from the researchers, at their request. The measures used in the current study were not designed for people with mental retardation, which meant that only those people with the cognitive ability to respond to the questionnaire items were asked to participate in the research. Sufficient cognitive ability was determined by staff from disability organizations, who promoted the research to their clients, or was self-determined by the people with cerebral palsy who responded to requests for participants made through the media. The participants received an envelope that contained a covering letter, information sheet, questionnaire, and reply-paid envelope addressed to the researchers. The questionnaires were given nonidentifying codes when they were received from participants and entered into a computer for analysis. On completion of the research, a summary of findings was sent to participants.
Analysis
Descriptive statistics (frequencies, means, standard deviations) were used to report the physical activity levels, HRQL, and psychosocial functioning of people with cerebral palsy. Because the physical activity data were not normally distributed, Spearman rho (ρ) was used to measure the strength of the associations between the physical activity, HRQL, and psychosocial functioning variables. Using Cohen's conventions, 34 ρ values of .10, .30, and .50, are considered small, medium, and large in magnitude, respectively. Because 76 tests were performed, statistical significance was judged at the .0007 level (ie, α = .05/76).
Results
Physical Activity
Most participants (70.6%) reported involvement in exercise. The activities that the participants were involved in ranged from those of low intensity (eg, hand exercises for weak hands, massage, stretching) to those of high intensity (eg, training for competitive swimming). Under half of the participants (39.2%) undertook leisure-time physical activity. Participants were involved in a diverse range of leisure-time physical activities, with the more common activities being swimming (n = 5), 10-pin bowling (n = 4), bocce (n = 3), and wheelchair sports (n = 3). Approximately a quarter of participants were involved with indoor (28.0%) and outdoor (25.5%) physical activities.
Participants were involved in almost 1 hour of physical activity per day (mean = 51.8 minutes, SD = 51.6). There was, however, a wide variation in time spent performing physical activity, ranging from no physical activity to almost 3 hours per day (177.9 minutes). The descriptive findings for each type of physical activity are presented in Table 2 . The statistics for the total sample are deceptive, because they are heavily skewed. As a result of many participants not engaging in each type of physical activity, the means are lower than for those participants who performed physical activity. To provide information on the participants who were involved in physical activity, descriptive statistics for the subsamples of participants who undertook each type of physical activity are also provided in Table 2 . b These Ns are lower than the Ns reported for participation in each of these physical activity types because some participants indicated that they were involved in these activities but did not record how much time they spent performing them. Abbreviation: HRQL, health-related quality of life. a The possible ranges of subscale scores were: HRQL (0 to 100), mood (0 to 4), physical self-efficacy (perceived physical ability, 0 to 60; physical self-presentation confidence, 0 to 72), and social support (1 to 7).
HRQL and Psychosocial Functioning
The descriptive statistics for the HRQL, mood, physical self-efficacy, and socialsupport subscales are shown in Table 3 . Many of the distributions of data on the subscales were skewed. The physical functioning subscale was positively skewed, indicating that many participants experienced impaired levels of physical function. Both role-limitations subscales and the social-functioning subscale were negatively skewed. Participants typically reported low levels of role limitations and high levels of social functioning. Four of the POMS subscales (tension-anxiety, depression-dejection, anger-hostility, confusion-bewilderment) were positively skewed, meaning that participants generally experienced low levels of these mood states. The social-support subscales (family, friends, significant others) were all negatively skewed, indicating that participants typically experienced higher levels of social support from these sources.
Relationships Between Physical Activity, HRQL, and Psychosocial Functioning
The correlations between physical activity, HRQL, and psychosocial functioning are shown in Table 4 . Most correlations were small in magnitude, with the largest being between household activity and the physical functioning subscale of the HRQL measure (ρ = .63, P < .0007). Abbreviation: HRQL, health-related quality of life. a P < .0007 (ie, α = .05/76 tests).
Discussion
The adults with cerebral palsy in this sample were not involved in enough physical activity to meet the recommendations for physical activity in the general population 1 or more stringent suggestions for adults with cerebral palsy. 9 Similar to previous research on adults with cerebral palsy, 4,10 most people were involved in some physical activity. It is uncertain, however, whether the activities were of sufficient intensity to produce improvements in health. Judging physical intensity from the type of activity should be done with caution, because people with cerebral palsy do more work when performing physical activity at similar intensities than people from the general population. 35, 36 Even in exercising due caution, however, it seems that the adults with cerebral palsy were not engaging in enough physical activity of sufficient intensity to gain associated health benefits.
The variation in each type of physical activity was substantial. The extent of engagement in physical activity ranged from no involvement to elite sport participation. Those participants who did engage in physical activity appeared to meet recommendations for the general population. 1 The participants scored lower, compared with normative data, on subscales that related to their physical functioning. To be specific, the participants reported substantially lower scores than the general population on the physical functioning subscale of the HRQL measure and similarly low scores on the PPA subscale of the physical self-efficacy instrument. With most of the items of the physical-functioning subscale explicitly or implicitly requiring ambulation, it is not surprising that the mean on this subscale was low in the current study. Over half of the participants classified themselves at GMFCS levels that precluded ambulation without substantial assistance. With reference to the low scores on the PPA subscale, our findings suggest that the presence of cerebral palsy might affect self-efficacy in the physical domain. Although researchers 37, 38 have claimed that children and adolescents with cerebral palsy do not have lower self-esteem than their able-bodied peers, these researchers did not consider the participants' physical self-efficacy. In the current study, the higher scores on the other subscales seem to suggest that they might have found other ways to lead enjoyable lives and did not dwell on the consequences of their impairments.
In general, the types of physical activity were weakly associated with the measures of HRQL, mood, physical self-efficacy, and social support. The strongest correlation was between household activity and physical functioning. The physical functioning subscale might have represented participants' degrees of physical impairment. Those adults who were less physically impaired undertook more household activity. Many household activities require a range of physical capabilities, which might have precluded some participants from performing them. Some participants might also have been happy for other people to do household activity for them. Adults with greater degrees of physical impairments might have to perform other types of physical activities (eg, exercise) in order to gain and maintain physical health.
Several moderate to large associations were found between the LTPA and HRQL subscales. The presence of these correlations, and the absence of similarly sized associations between exercise and these HRQL subscales, suggests that the activity type was pertinent to whether or not it was associated with HRQL. In general, the activities that the participants reported performing were directed toward maintaining and improving fitness and physical function (eg, gym activities, physiotherapy, stretching) and might not have been as enjoyable as LTPAs, which are typically performed for fun (eg, pool/snooker, 10-pin bowling, wheelchair sports). A further distinction was that the activities were those that people typically perform on their own or with professional assistance (eg, physiotherapy), whereas the LTPAs were those that people generally participate in with others. Social interaction might be expected to enhance HRQL.
A potential reason for the unexpectedly small number of sizable relationships between physical activity and the HRQL subscales is the use of the RAND instrument 29 as the measure of HRQL. This questionnaire was designed for the general population and might not have been sensitive enough to detect differences in HRQL for people with cerebral palsy. The high degree to which the data were skewed tends to support this conclusion. Although instruments have been developed to measure HRQL in people with a variety of health conditions, a questionnaire has yet to be developed for adults with cerebral palsy.
The medium-sized correlations found for the vigor-activity subscale on the mood measure and exercise, LPTA, and total physical activity might have been influenced by the physical fitness of the participants. Involvement in physical activity often causes increased fitness, which, in turn, might contribute to the feeling of vigor.
The apparent contradiction in findings between the positive or negligible associations between the physical activity types and social functioning, and the negative associations between the types of physical activity and social support from friends, might be resolved by reviewing the content of the questions. The items in the socialfunctioning subscale pertained to the extent to which physical health or emotional problems interfered with normal social activities, whereas the social support from friends subscale has items relating to the closeness of relationships with others. The effect of physical health and emotional problems on normal social activities might be independent of whether social support is received from friends.
A possible explanation for the negative associations between social support from friends and physical activity could be that many participants had friendships with people who did not value involvement in physical activity. Because their impairments might restrict the types of activities they are able to perform, some adults with cerebral palsy might seek out friendships with people who are not highly physically active.
The associations between physical activity, HRQL, and psychosocial functioning might have been attenuated because of the patterns of responding. For example, many people reported that they had no involvement in at least 1 of the types of physical activity. At the same time, several psychosocial measures showed large skews, with many responses closely grouped together. Such restriction in the range of responses can reduce the magnitudes of correlations. 39 In the current study, the distribution of participants' motor disorders approximated those of larger samples of people with cerebral palsy. 8 Although there was a comparatively lower percentage of participants who identified themselves as having a pure spastic type of cerebral palsy than was reported from the Western Australian Cerebral Palsy Register 8 and a higher percentage of participants with mixed-type cerebral palsy, this result might have been the result of participant errors in selfclassification. Many adults with cerebral palsy might be unaware of their exact medical diagnoses, and, therefore, might have used the descriptors of each type of cerebral palsy to guide them. In contrast with someone who has been trained to differentiate between the types of cerebral palsy, it might have been difficult for many participants to omit some types of cerebral palsy in their self-diagnoses.
Our convenience sample might not have been reflective of the population of people with cerebral palsy in terms of degree of gross motor function and was not representative with regard to levels of cognitive functioning. Caution should, therefore, be used in generalizing the findings of the current study. The distribution of the participants' physical abilities between 5 levels of gross motor function, as measured using an adapted version of the GMFCS, 27 was relatively even. No research has been published, however, that provides evidence of the distribution of gross motor function among people with cerebral palsy. Many people with cerebral palsy have associated cognitive impairments 7, 8 and would not have been capable of reading, or responding to, our invitations to participate in the current study. Given the number of people with cerebral palsy who also have intellectual impairment, however, it seems worthwhile to conduct further research to understand how physical activity might affect HRQL and psychosocial functioning for these people.
In summary, the current research provides evidence that adults with cerebral palsy might not be engaging in sufficient physical activity to produce the improvements in fitness needed to obtain associated health benefits. 1 Physical activity was associated with few HRQL, mood, physical self-efficacy, and socialsupport variables. An understanding of why relationships were not found between these variables might be gained through in-depth personal investigations of physical activity in the lives of adults with cerebral palsy. Through such research, insight might be gained into how past experiences with physical activity might influence current participation, HRQL, and psychosocial functioning.
